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Fog/Edge Computing Infrastructures
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* Leverage network backbones

Extend any point of presence of network
backbones (aka PoP) with servers (from network
hubs up to major DSLAMs that are operated by
telecom companies, network institutions...).

* Extend to the edge by including wireless backbones

-
Development of a fully distributed system in charge of i
operating such a massively distributed infrastructure &
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Top-Down
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]
D < OPENSTACK
CLOVD CPERATING SYSTEM
Orchestrator
4 . . v .
=1 . QPENSTACK =1 ] . QPENSTACK =1 . QPENSTACK
Openstack Dashboard ir.\- . '[__f ii‘i:\.sig Openstack Dashboard ir\- . '[_ ﬁ ii‘i:\.s'f Openstack Dashboard ir.\- . '[_ ﬁ ii‘i:\.sif
B B | e e | nggs e | g
('nmpule Nelwﬂing 5“"‘21 ('nmpule Nelworkmg 5“"‘21 ('nmpule Nelworkmg s"’"ﬁi
‘OpenStack Shared Services J | ‘OpenStack Shared Services ‘OpenStack Shared Services

Standard Hardware Standard Hardware

Centrallzed

Standard Hardware

| Your Applications. | Your Applications. l Your Applications.

A k TS i
D“ AL, } ‘ U‘ OPENSTACK } ‘ D< opENSTACK

CLOUD CPERATING SYSTEM

Broker / Orchestrator 4 Broker / Orchestrator Broker / Orchestrator

m s OPENSTACK U i) OPENSTACK OPENSTACK
l l CLOUD CPERATING SYSTEM l CLOUD OPERATING SYSTEM CLOUD CPERATING SYSTEM

o s . Openstack Dashboard e . S

L R l = ill,ll

/ St \ o B \ e

Co'rigne Ww Sxom?i Campme Nelwovklng Slan‘g_e\

‘OpenStack Shared Services

OpenStack Shared Services

‘OpenStack Shared Services

Standard Hardware Standard Hardware Standard Hardware

Distributed



Bottom-Up

Your Applications Your Applications Your Applications
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The Discovery Initiative

PoC

(Feasibility investigation) w
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The Discovery Initiative
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PoC o0,

(Feasibility investigation) o

» Austin Summit

- Redis-based PoC Performance analysis

(Deep dive into OpenStack)

> Performance WG

> Massively Distributed WG
» Barcelona Summit

»Enos
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The Performance Team

* Performance Team: since Mitaka summit

« Part of the Large Deployment Team
* Defining the pertormance testing and benchmarking methodologies
* Driving solutions within OpenStack libraries and projects

* Posting all data to Performance Docs:
http://docs.openstack.org/developer/performance-docs/

» Sharing all scripts, runs and tools


http://docs.openstack.org/developer/performance-docs/

The 1,000 nodes experiment

In conjunction with Mirantis: 2 slightly different approaches to the

/g

* 1,000 nodes = 1,000 compute nodes M | R A N '|' | S
* Control plane speed/latencies/limits evaluation on scale
* Underlying core-services evaluation (MariaDB, RabbitMQ) for scale

e Study of
* the services resource consumption
* potential bottlenecks
* key configuration parameters
» the influence of services topologies



1,000 nodes: experimental methodology

Deployment and Benchmark/Monitoring and Analysis tools

* Containers
e Simplity, monitoring, CI/CD
* Granularize services/dependencies
* Flexible placement
* Simplifies orchestration

e cAdvisor + collectd / InfluxDB / Grafana

* Rally Benchmarks (boot-and-list instances scenario)
* 20,000 VMs

* Concurrency = 50



1,000 nodes: environment

~c '
MIRANTIS &ZZLIG/-

Mesos + Docker + Marathon as a « ~30 nodes with poweredge 2xE5-2630, 128GB

platform for Openstack (15 nodes RAM, 200GB SSD + 3TB HDD (Grid’5000)
with 2xE5-2680, 256GB RAM, - Containerized OpenStack services (Mitaka
960GB SSD) release)

Containerized OpenStack services . Enos: augmented Kolla tool

Li |
(Liberty release) « Use of fake drivers

Moditied nova-compute libvirt driver

to skip run of gemu-kvm
* Code available:
https://github.com/BeyondTheClouds/enos
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https://github.com/BeyondTheClouds/enos

BeyondTheClouds / enos @Unwatch~ 6  YUnstar 7  YFork 4
<> Code (D Issues 9 Il Pull requests 0 I"| Projects 0 = Wiki 4~ Pulse ili Graphs {} Settings
Experimental eNvironment for OpenStack @, — Edit
D 179 commits P 2 branches © O releases 42 5 contributors sfs GPL-3.0

Branch: master v New pull request

Create new file = Upload files  Find file Clone or download ~

d rcherrueau committed on GitHub Merge pull request #26 from msimonin/fix-networks Latest commit a7df4eb 4 hours ago

8 enos

8 inventories

i rally

8 workload

[ .gitignore

[E) LICENSE

[E) MANIFEST.in

[E) README.md

[E) requirements.txt

[E) reservation.yaml.sample

[E) setup.py

B tox.ini

Rewrite init phase using command line interface.

Kolla v2 -> v3

Fixes BeyondTheClouds/Wiki#37

Change the way benchmarks are launched
Enos refactoring

Update License to GPL-3.0

Enos refactoring

Update License to GPL-3.0

Enos refactoring

Enos refactoring

Rewrite init phase using command line interface.

Enos refactoring

20 hours ago
a month ago
2 months ago
12 days ago
18 days ago
10 days ago
18 days ago
10 days ago
18 days ago
18 days ago
20 hours ago

18 days ago
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https://github.com/BeyondTheClouds/enos

1,000 nodes: experimental process

i i i

i i i

Phase 1 | Phase 2 . Phase 3 .
i i i

Empty : OS under load (Rally) : Loaded / idle OS :
OS i i i
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Boot and List
lterations = 20,000 / Concurrency = 50
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4.5

1.5

1,000 nodes: RabbitMQ (Empty OS)

# Cores Memory (GB)
12
9
6
3
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# Computes

# Computes
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1000 nodes : RabbitMQ (Empty OS)

Phase 1

# Connections

16000
« CPU/RAM /Connections
12000 . .
* Increase linearly with # Computes
8000  Connections : 15K with 1,000
computes
4000
« RAM: 12 GB with 1,000 computes
0

2000 400 600 800 1000
# Computes
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1000 nodes: RabbitMQ (OS under load)

* (Phase 2) heavy RabbitMQ load, but tolerable, 20 Cores, 17 GB RAM
* (Phase 3) Idle load/Periodic tasks, 3-4 Cores, 16GB RAM.

OmMmIVOO
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1,000 nodes: database (Empty OS)

Database footprints are small even tfor 1,000 computes

* 0.2 cores
* 600 MB RAM
* 170 opened connections

Effect of periodic tasks for 1,000 computes
* 500 selects / second
* 150 updates / second
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1,000 nodes: database (OS under loa

e Database (single node) behaves correctly under load
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1,000 nodes: nova-scheduler (OS under

125
100
75
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2.5

o —" ‘ — ‘
00: 01:00 01:05 01:10 01:15

- CPU_usSage_total derivative Min: 0.07 Max: 10.11 Avg: 265

nova_scheduler CPU

L

VA

01:00 01:05 01:10 01:15
- Opu_usage_fotal derdvative Min: 0 Max: 1.12 Avg: 0.43

load)

Rally benchmarks

Nova APIl: n workers

— Scheduler: 1 worker only
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1,000 nodes: nova-conductor
(OS under load)

* One of the most loaded services
 Periodic task could be pretty CPU-hungry (up to 30 cores)
e There is no idle time for conductor, unless cloud is empty

Wi/

," "lw|‘|‘ f‘ll,'|'|'|§ M‘hl I " '\lr"l"‘

I ) ] \ ; 1" i AU n ! : . | II ¢
. -y %‘,.l}' 'f..|||.||'.' '.‘,,' ’u',' ,;“y.!l“ i'u'.,nj, Hy'l."i’ ,'nﬁt,|;' 'I’l“,ll" HIML‘ "I,‘H"q l'm" H"I
. ! ‘|I“' '|.|'p'|" ' " Wy W “\ '

h

”-

UL
i

"




OmMmITOO
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1,000 nodes: nova-api

 Under test load, consumes ~10 Cores; under critical load ~25 Cores
* Without load/Periodic tasks ~3-4 Cores
« RAM consumption is around 12-13GB




OmMmITOO
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1,000 nodes: neutron-server (API1/RPC)

» Under test load consumption is ~30 Cores,
under critical ~35 Cores

» Just adding new nodes ~20 Cores,
Periodic tasks ~10-12 Cores

ﬁ WMMM“
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Conclusion

« Default number of API/RPC workers in OpenStack services wouldn’t work for
us if it tightened up to number of cores.

 MySQL and RabbitMQ aren’t a bottleneck at all. At least in terms of CPU/
RAM usage. Clustered one’s is an additional topic.

» Scheduler performance/scalability issues.
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Useful Links

* 1,000 nodes testing:
http://docs.openstack.org/developer/performance-docs/
test plans/1000 nodes/plan.html#reports

* Performance Working Group

e Team Info: https://wiki.openstack.orqg/wiki/Performance Team

* Performance docs:
http://docs.openstack.org/developer/performance-docs/

* Weekly meetings at 15:30 UTC, Tuesdays, #openstack-performance IRC
channel: https://wiki.openstack.orqg/wiki/Meetings/Performance

* And Wednesdays at 15:00 UTC (odd weeks), #openstack-meeting:
https://wiki.openstack.org/wiki/Massively Distributed Clouds
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